Introduction
Energy homeostasis has emerged as an important regulator of longevity and aging. Reduction of calorie intake, also known as calorie restriction (CR), has been known for over 70 years to prolong lifespan and retard aging. Its action appears to be ''universal'' as CR was effective in all organisms and species it was tested on, from yeast to primates (Bishop and Guarente, 2007a; Mair and Dillin, 2008) . The most recent identification of genes and pathways that can prolong lifespan also participate in energy homeostasis, primarily in the response to the amount of nutrients or energy available (Bishop and Guarente, 2007a,b; Mair and Dillin, 2008) .
In addition to CR, core body temperature (T core ) was also demonstrated to influence longevity and aging. Temperature can be considered as one component of energy homeostasis but investigating its effects and mechanisms of action on aging across species proved more challenging than for CR. Animals can be distinguished into two categories based on the ability to regulate their temperature. Homeotherms are generally referred to as warm-blooded animals and maintain their T core at nearly constant values at different ambient temperatures. This review covers homeotherm research in mouse and humans. By contrast, poikilotherms lack this ability and their T core fluctuates with that of the environment; they are often referred to as cold-blooded animals. The two ''model'' organisms most commonly utilized in the study of aging, the worm Caenorabditis elegans and the fruit fly Drosophyla melanogaster, are poikilotherms. Modest temperature reduction prolonged lifespan in both poikilotherms and homeotherms (Liu and Walford, 1966) . While testing the effects of temperature on aging in poikilotherms was achieved simply by maintaining these organisms at a specific ambient temperature, this experimental paradigm was not possible in homeotherms as they maintain a constant T core when exposed to different ambient external temperatures. To date only one experimental model of a transgenic mouse with reduced T core has demonstrated that a lower T core prolongs lifespan in homeotherms (Conti et al., 2006) . Interestingly, comparative analysis of the mortality curves suggested that temperature may affect longevity by different mechanisms in homeotherms than in poikilotherms. Specifically, it was proposed that temperature reduction may influence aging primarily by thermodynamic effects in poikilotherms and by mechanisms similar to that mediating the effects of CR in homeotherms. When considering this possibility it should be emphasized that temperature homeostasis has profound implications on energy homeostasis. Temperature homeostasis is in fact possible in homeotherms due to their ability to regulate endogenous heat production (metabolic rate) and heat dissipation. These processes, of key importance for determining T core , are controlled centrally, primarily by the hypothalamus.
Located in the rostral part of the brain stem in the diencephalon, the hypothalamus is the major regulator of homeostatic and vital functions including reproduction, metabolism, osmoregulation, growth, stress response and circadian rhythms. These functions are mediated primarily via the hypothalamic control of the pituitary gland and subsequent regulation of endocrine responses. The hypothalamus also functions as an integrator of inputs from the Temperature is an important modulator of longevity and aging in both poikilotherms and homeotherm animals. In homeotherms, temperature homeostasis is regulated primarily in the preoptic area (POA) of the hypothalamus. This region receives and integrates peripheral, central and environmental signals and maintains a nearly constant core body temperature (T core ) by regulating the autonomic and hormonal control of heat production and heat dissipation. Temperature sensitive neurons found in the POA are considered key elements of the neuronal circuitry modulating these effects. Nutrient homeostasis is also a hypothalamically regulated modulator of aging as well as one of the signals that can influence T core in homeotherms. Investigating the mechanisms of the regulation of nutrient and temperature homeostasis in the hypothalamus is important to understanding how these two elements of energy homeostasis influence longevity and aging as well as how aging can affect hypothalamic homeostatic mechanisms.
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